SUMMARY The characterisation of lymphocytes from liver biopsies indicates that 'activated' T lymphocytes are present in the liver in alcohol induced hepatitis, chronic active hepatitis (HBS + ve and -ve), and in primary biliary cirrhosis but not in inactive cirrhosis, chronic persistent hepatitis, extrahepatic and drug induced cholestasis. A greater percentage of lymphocytes bear Fc-receptors in chronic active hepatitis than in alcohol induced hepatitis or cholestatic liver disease. The concentration of 'activated' T cells in the peripheral blood in all groups studied was within the normal range, suggesting that the 'activated' T cells found in the liver were reacting to either native or foreign antigens within the liver. The data on Fc-receptor bearing cells are consistent with the involvement of antibody assisted K cell mediated cytotoxicity in chronic active hepatitis.
Several lines of evidence suggest that immunological mechanisms may contribute to the pathogenesis of some types of chronic liver disease. In vitro studies have demonstrated that the peripheral blood lymphocytes of patients with lupoid or type B chronic active hepatitis are cytotoxic for heterologous (Thomson et al., 1974) , homologous (Wands and Isselbacher 1975; Jacques et al., 1976) , and autologous (Paronetto and Vernace, 1975) liver cells, and that the cell responsible for this hepatocytotoxicity is the K lymphocyte, an Fc-receptor bearing lymphocyte with the capacity to destroy antibody coated target cells (Jacques et al., 1976) . In alcohol induced liver disease, sensitisation of peripheral blood lymphocytes to a liver cell component (Mihas et al., 1975) , and, in primary biliary cirrhosis, the association with 'autoantibody formation and abnormalities of immunoglobulin production (Thomas et al., 1976 b) suggest that immunological factors also contribute to these diseases.
Studies of peripheral blood lymphocyte populations have demonstrated decreased T-lymphocyte concentrations in lupoid and hepatitis B virus induced chronic liver disease (De Horatius et al., 1974) , in primary biliary cirrhosis (Thomas et al., 1976 a) and in alcohol related liver disease (Bernstein et al., 1974) . Many of these changes relate to the presence of serum inhibitors which influence rosette formation (Chisari and Edgington, 1975) (Jondal et al., 1972) and EA rosetting techniques (Jondal and Klein, 1973) . Monocytes and granulocytes were differentiated from B and K lymphocytes by the myeloperoxidase staining technique (Preud'Homme and Flandrin, 1974) . In brief, 0-1 ml of the suspension of cells obtained from the liver biopsy was mixed with 0-1 ml of the appropriate sheep red blood cell suspension, left for five minutes at room temperature and then centrifuged for five minutes at 200 g. The tubes containing EA cells were incubated at 37°C
for 30 minutes and those with E cells 12-18 hours at 4°C. 'Activated' T cells were identified by their ability to form rosettes with fresh group 0 rhesus negative human erythrocytes (Sheldon and Holbrow, 1975) . These erythrocytes (H cells) were washed three times with phosphate buffered saline and resuspended in Eagle's medium supplemented with 20 % FCS to give a 0-1 % suspension; 0-1 ml of this suspension was added to 0 1 ml of the liver cell suspension and the mixture was processed as for E-rosette formation.
After incubation, the cells were carefully resuspended in 0 05 ml of medium and fixed for 20 minutes with 1-5 % gluteraldehyde at 4°C. The cells were smeared on glass slides, air dried, and treated with Graham-Karnovsky mixture (5 mg 3-3 diaminobenzidine per 10 ml of Tris-HCI buffer pH 7-6 in the presence of added H202). After washing with distilled water, the preparations were conterstained with 0-01 % methyl green for 10 minutes, washed, air dried, and mounted. The slides were coded and examined by ordinary light microscopy. Two hundred lymphocytes were counted and those fixing three or more erythrocytes were scored as rosetting cells. The The percentage of lymphocytes identified as T cells in the liver biopsy population was significantly higher than in peripheral blood (p < 0001) in patients with alcoholic hepatitis and HBsAg positive and negative chronic active hepatitis. There was no significant difference between liver and peripheral blood in fatty liver, inactive cirrhosis, chronic persistent hepatitis, and primary biliary cirrhosis.
The percentage of cells which were 'activated' T cells (H-rosette forming cells) was significantly higher in the liver than in blood in patients with alcoholic hepatitis (p < 0001), HBsAg positive chronic active hepatitis (p < 0 001), HBsAg negative chronic active hepatitis (p < 005), and primary biliary cirrhosis (p < 01001). No significant differences between blood and liver were found in patients with fatty liver, inactive alcoholic cirrhosis, and chronic persistent hepatitis. Furthermore, the percentage of activated T cells in the liver was significantly higher in patients with alcoholic hepatitis than in the other alcoholic patients (p < 0-005), in patients with chronic active hepatitis than in those with chronic persistent hepatitis (p < 0-005), and in patients with primary biliary cirrhosis than in other forms of cholestasis (p < 0-02).
The percentage of cells forming rosettes with EA cells (B and K lymphocytes) (monocytes were identified by peroxidase staining) in the liver was significantly higher than in peripheral blood in patients with HBsAg positive and negative chronic active hepatitis (p < 0-05), but was the same in the other groups studied (Table 2) .
Discussion
The most significant finding in this study is the presence of significant numbers of H-rosette forming cells in the lymphocyte population obtained from liver specimens from patients with alcohol induced hepatitis, chronic active hepatitis, and primary biliary cirrhosis. In contrast, these cells represented a much smaller proportion of the cells derived from patients with steatosis, inactive cirrhosis, chronic persistent hepatitis, extrahepatic, and drug induced cholestasis. Although the exact nature of these cells is not fully established, existing studies suggest that they represent a subpopulation of T lymphocytes which have undergone activation either by an antigen or mitogen (Sheldon and Holborow, 1975) . Their presence in liver biopsy specimens from patients with active hepatocellular liver disease and primary biliary cirrhosis, but not in inactive disease or other forms of cholestasis, raises the possibility that a T cell mediated immune reaction is occurring in the liver of patients with active liver disease. The presence of normal percentages of these cells in the peripheral blood implies that the process of 'activation' occurs in the liver rather than in the peripheral blood and presumably is a response to exposure to either a mitogen or a native or denatured antigenic component of the liver, or in the case of hepatitis B virus induced disease, to a viral antigen. Whether this T-cell mediated reaction is of primary or secondary importance in the pathogenesis of these diseases remains uncertain.
In general, the lymphocyte population derived from the liver did not reflect the diminished T cell percentages found in the peripheral blood of subjects with either cirrhosis or active hepatitis. It seems likely that the diminished peripheral blood con- centrations of these cells (Bernstein et al., 1974; Thomas et al., 1976 a) is dependent on the presence of serum inhibitors which prevent rosette formation (Chisari and Edgington, 1975) and result in increased concentrations of null cells (Thomas et al., 1976 a) . These null cells are not found in the population of cells derived from the liver, possibly because the serum inhibitor prevents not only rosette formation but also the functional activity of this subpopulation of T lymphocytes. The possibility of antibody assisted K-lymphocyte mediated cytotoxicity being involved in the pathogenesis of both HBR antigen positive and negative chronic active hepatitis has arisen from in vitro experiments (Cochrane et al., 1976; Jacques et al., 1976) . Our finding of an increased percentage of Fc-receptor bearing cells in the liver of these patients compared with the peripheral blood, and also significantly higher percentages than in liver specimens from patients with alcohol induced disease, lends further support for the involvement of these cells in chronic active hepatitis. This population of cells includes B and K lymphocytes but not monocytes which have been excluded after myeloperoxidase staining. Since both B and K lymphocytes are involved in antibody assisted cellular cytotoxicity, there presence in increased concentrations in chronic active hepatitis is at least compatible with the involvement of this mechanism in this disease process. In this respect, our data are similar to those of Husby et al. (1975) .
These data add further support for the involvement of T lymphocytes in chronic hepatocellular liver disease whether alcohol or virus induced or autoimmune, and also in primary biliary cirrhosis. The antigens to which these cells are sensitised remains unknown and may well be different in each disease. Our 
